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ABSTRACT 



In a computer system, results of printing to be produced at 
a terminal side are predicted at a host computer side, and 
print settings at the terminal side can be changed from the 
host computer, which has a preview processing section 
emulating the operations system of the terminal equipment, 
to enable the printer driver loaded from the terminal equip- 
ment to be run on the host computer and thereby to create a 
preview of material to be printed at the terminal equipment. 
A desired print preview is obtained by manually changing 
the print settings, at the time of the desired print preview, 
and which are stored. A printing processing section queries 
the terminal equipment regarding the print settings and, if 
the print settings obtained as the result of the querying are 
not appropriate, selects appropriate print settings from 
among the print settings stored in the print setting storing 
section and thereafter sends a print request to the terminal 
equipment. 

17 Claims, 9 Drawing Sheets 
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1 2 

COMPUTER SYSTEM, HOST COMPUTER (a) terminal equipment having a host terminal printer emu- 

AND TERMINAL EQUIPMENT lator and a printer driver; (b) a host computer including (1) 

a printing processing section for carrying out processing to 

BACKGROUND OF THE INVENTION cause the terminal equipment to perform printing, (2) a 

^ ,j r .i_ t s preview processing section for emulating an operating sys- 

1. Field of the Invention \ K • i • * , \ -a a 

tern runnmg at the host terminal printer emulator side, and 
The present invention relates to a computer system thereby enabling the printer driver to be run on the host 
wherein a print preview of pnnted material that a terminal computerj i oadin g the printer driver from the host terminal 
will produce, in accordance with form data supplied from a printer ermilator side> and creating a print preview of mate- 
host computer, is created at the host computer and the print 1Q ^ to be prillted at the termiQal equipmerit side ^ a[ld ( 3) a 
settmgs at the time the desired preview is obtained are print storing section . ^ (c) a commumcat i 0 n line 
downloaded to the terminal equipment. connecting the host computer and the terminal equipment. 

2. Description of the Related Art Preferably, the preview processing section queries the 
FIG. 9 is a diagram showing an example of a network host terminal printer emulator about an identifier identifying 

system. In the figure, reference numeral 1 is a host computer, 15 the printer driver currently being used, examines whether the 

2 is a printer dedicated to the host, 3a is an analyzing section, printer driver is already loaded, and loads the printer driver 

3b is a printing section, 4 is a terminal (a personal computer, from the terminal equipment if the printer driver is not 

a workstation, or the like), 5 is a host terminal printer loaded yet. 

emulator, 6 is a printer driver, and 7 is a printer. Preferably, the print setting storing section stores print 

The host computer 1 has its dedicated printer 2. The 20 settings at the time a desired print preview is obtained, 
dedicated printer 2 includes the analyzing section 3a and the Preferably, the print setting storing section stores a plu- 
printing section 3b, The analyzing section 3a analyzes the rau ty 0 f host terminal printer emulator and/or printer driver 
form data transferred from the host computer 1, creates print pr j n t settings, and the printing processing section selects 
data (e.g., a sequence of character codes and control codes) pr j nt settings from among the print settings stored in the 
representing the material to be printed, and passes the 25 print setting storing section and downloads the selected print 
created print data to the printing section 3b. The printing settings to the host terminal printer emulator, 
section 3b performs printing in accordance with the supplied Preferably, the preview creating section emulates a plu- 
print data. rality of host terminal printer emulator operating systems, 
The terminal 4 and the host computer 1 are connected via ^ the print setting storing section holds therein a plurality of 
a data line. The terminal 4 is a personal computer, a host terminal printer emulator and/or printer driver print 
workstation, or the like, and contains therein the host settings, and the printing processing section queries the host 
terminal printer emulator 5 and the printer driver 6. The host terminal printer emulator about the print settings of the host 
terminal printer emulator 5 is one that replaces the functions terminal printer emulator and/or the printer driver and, if the 
of the host terminal printer 2, hardware dedicated to the host, ^ pr j n t settings obtained as the result of the querying are not 
with software that runs on the personal computer or appropriate, selects print settings from among the print 
workstation, and thus enables the digital data from the host settings stored in the print setting storing section and down- 
computer to be printed using the ordinary office printer 7. l oads the selected print settings to the host terminal printer 
More specifically, when the form data sent from the host emulator. 

computer 1 is received, the host terminal printer emulator 5 ^ Pr ef e rably, print settings for the host terminal printer 

creates the print data by analyzing the form data, and passes emulator and/or the printer driver are included in form data 

the created print data to the printer driver 6. The printer to be sent from the host computer to the host terminal printer 

driver 6 converts the print data into a form that the printer emulator 

7 can understand, and passes the thus converted print data to ^ effect of ^ pres6n , inyention ^ fee d6Scribed m 

t e printer . ^ preview processing section emulates the operating system of 

In the prior art, at the host computer, there is no knowing the terminal equipment, and thus enables the printer driver 

what print settings the host terminal printer emulator and the 0 f trje terminal equipment to be run on the host computer, 

printer driver have; hence, it has not been possible at the host the prmt er driver of the terminal equipment is loaded, 

computer to accurately predict the results of the printing and a prm t preview displaying the same image as will be 

produced at the terminal. Furthermore, the kinds of print 5Q pr i n ted at the terminal side is created. If the print preview is 

settings that the host computer can specify to the host not what is expected, the print settmgs are changed to obtain 

terminal printer emulator and the printer driver are the desired print preview, and the print settings at that time 

extremely limited in number, so that the host computer are storcd m t h e print setting storing section. The printing 

cannot set all the print parameters that can be changed at the processing section queries the terminal equipment about its 

host terminal printer emulator side. 5S print set ti n gs and, if the print settings obtained as the result 

SUMMARY OF THE INVENTION of * e W»g are not appropriate selects appropriate print 

settings from among the print settmgs stored m the print 

The present invention has been devised in view of the setting storing section and downloads the selected print 

above situation, and an object of the invention is to provide settings to the host terminal printer emulator before sending 

a computer system wherein provisions are made so that the 60 a print request to the terminal equipment, 

results of the printing to be produced at the terminal side can ™„™ TT ™^. T _ mm 4 „„» T ™ 

be accurately predicted at the host computer side, and so that BRIEF DESCRIPTION OF THE DRAWINGS 

the print settings of each individual host terminal printer Further features and advantages of the present invention 

emulator and printer driver can be made from the host will be apparent from the following description with refer- 

computer. 65 ence to the accompanying drawings, in which: 

To achieve the above object, according to the present FIG. 1 is a diagram for explaining the operating principle 

invention, there is provided a computer system comprising: of the present invention; 
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FIG. 2 is a diagram for explaining information transfers 
between a host and a terminal; 

FIG. 3 is a diagram showing an example of a software 
configuration in the host computer; 

FIG. 4 is a diagram showing an example of a software 
configuration in the terminal; 

FIG. 5 is a diagram showing an example of a preview 
processing flow; 

FIG. 6 is a diagram showing an example of a printing 
processing flow; 

FIG. 7 is a diagram showing an example of printing; 

FIG. 8 is a diagram showing another example of printing; 
and 

FIG. 9 is a diagram showing an example of a network. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a diagram for explaining the operating principle 
of the present invention. The computer system according to 
the present invention comprises: terminal equipment having 
a host terminal printer emulator and a printer driver; a host 
computer having a printing processing section for carrying 
out processing to cause the terminal equipment to perform 
printing, a preview processing section, and a print setting 
storing section; and a communication line connecting the 
host computer and the terminal. The preview processing 
section enables the print driver to be run on the host 
computer by emulating the operating system running at the 
host terminal printer emulator side, loads the printer driver 
from the host terminal printer emulator side, and creates a 
print preview of material to be printed at the host terminal 
printer emulator side. 

FIG. 2 is a diagram for explaining information transfers 
between the host and the terminal. When a printer driver 
information change request issued from the host computer 1 
is received, the terminal 4 changes the current print settings 
of the terminal printer emulator and the printer driver. When 
a print request issued from the host computer 1 is received, 
the terminal 4 performs printing. 

When a printer driver information inquiry issued from the 
host computer is received, the terminal 4 sends to the host 
computer 1 the print settings that the host terminal printer 
emulator and the printer driver have. When a printer driver 
file acquisition request issued from the host computer 1 is 
received, the terminal 4 uploads the printer driver file to the 
host computer 1. 

FIG. 3 is a diagram showing an example of a software 
configuration in the host computer. In the figure, reference 
numeral 8 is the host computer's general application, 9 is the 
host computer's operating system, 10 is a WYSIWYG 
system, 11 is a print request processing and print setting 
storing section, 12 is a preview creating section, 13 A is a 
UNIX emulating environment, 13B is a Windows 95 emu- 
lating environment, and 13C is a Windows-NT emulating 
environment. 

The software programs are loaded from various kinds of 
recording media into a main memory (not shown) inside the 
host computer and then executed within the main memory. 

The host computer 1 contains the general application 8, 
the host operating system 9, and the WYSIWYG system 10. 
WYSIWYG is an acronym for What You See Is What You 
Get, which means that the image that the user sees on the 
display screen is the same as what he will see when it is 
printed. 

The WYSIWYG system 10 includes the print request 
processing and print setting storing section 11. When a print 
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setting storing request is issued from the general application 
8, the print request processing and print setting storing 
section 11 stores the print settings appended to the request. 
When a print request is issued from the general application 
8, the print request processing and print setting storing 
section 11 sends the print request to the terminal 4. 

The WYSIWYG system 10 further includes the preview 
creating section 12. The preview creating section 12 
includes the UNIX emulating environment 13A, the Win- 
dows 95 emulating environment 13B, and the Windows-NT 
emulating environment 13C. 

The UNIX emulating environment 13A emulates host 
terminal printer emulators and printer drivers operating on 
the UNIX OS, and includes a UNIX emulator, a host 
terminal printer emulator (not shown), and printer drivers 1 
to 3. 

The Windows 95 emulating environment 13B emulates 
host terminal printer emulators and printer drivers operating 
on the Windows 95 OS, and includes a Windows 95 
emulator, a host terminal printer emulator (not shown), and 
printer drivers 4 to 6. 

The Windows-NT emulating environment 13C emulates 
host terminal printer emulators and printer drivers operating 
on the Windows-NT OS, and includes a Windows-NT 
emulator, a host terminal printer emulator (not shown), and 
printer drivers 7 to 9. 

When a preview request is issued from the general 
application 8, the preview creating section 12 creates a print 
preview of form data by using the emulating environment 
corresponding to the terminal specified by the preview 
request, and returns the created print preview to the general 
application 8. The general application 8 displays the 
received print preview on the display screen. 

An explanation will be given of how the print preview is 
created, for example, in the UNIX emulating environment. 

(1) In the host computer, the WYSIWYG system receives 
a preview request from the host computer general 
application. 

(2) From the contents of the preview request, the WYSI- 
WYG system judges that the preview must be pre- 
sented in the UNIX emulating environment. 

(3) The WYSIWYG system checks to determine whether 
the printer driver necessary for the preview is already 
installed on the UNIX emulating environment. If it is 
installed, the process proceeds directly to (6) bypassing 
(4) and (5), below; otherwise, the process proceeds to 
(4). 

(4) The WYSIWYG system in the host computer com- 
municates with the host terminal printer emulator in the 
UNIX workstation where actual printing is to be done, 
and the necessary printer driver is uploaded from the 
workstation to the host computer. 

(5) The WYSIWYG system installs the uploaded printer 
driver on the UNIX emulating environment. 

(6) The print preview is created using the installed printer 
driver. 

FIG. 4 is a diagram showing an example of a software 
configuration in the terminal. In the figure, reference 
numeral 14 is an interface section, 15 is an operating system, 
and A to C are printer drivers. 

The software programs are loaded from various kinds of 
recording media into a main memory (not shown) inside the 
terminal and then executed within the main memory. 

The terminal 4 contains the host terminal printer emulator 
5 and the operating system 15. The host terminal printer 
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emulator 5 includes the interface section 14. The interface 
section 14 is responsible for communications between the 
host terminal printer emulator 5 and the WYSIWYG system 
in the host computer. The printer drivers A to C are part of 
the operating system 15. 

The printer drivers contain print setting information, for 
example, as listed below. 

PAPER SIZE: 

A4, B4, 10 in.xll in,, etc. (including information on 

width, height, top/bottom/left/right margins, etc.) 
PRINT ORIENTATION: 
Portrait, Landscape 
PAPER FEED METHOD: 

Paper cassette 1, Paper cassette 2, Manual feed, Auto- 
matic switching, etc. 
NUMBER OF COPIES TO BE PRINTED: 
RESOLUTION: 240 dpi, 300 dpi, 400 dpi, 600 dpi, etc. 
DOUBLE-SIDED PRINTING: 
On, Off 

COLOR PRINTING: 
On, Off 

LEFT/RIGHT REVERSED PRINTING: 
On, Off 

BLACK/WHITE REVERSED PRINTING: 
On, off 

ORDER OF OUTPUT: 

Prints a document beginning with the first page or the last 

page 
FONTS: 

Device fonts (printer fonts) or soft fonts (downloaded 
fonts) 

HALFTONE COLOR: 

Contrast, Brightness, RGB gamma, etc. 

PRINT QUALITY: 

Smoothing (ON/OFF) 

ENLARGE/REDUCE: 

TEXT DATA PROCESSING: 

Character code or graphics 

The host terminal printer emulator contains print setting 
information, for example, as listed below. 

ALPHANUMERIC AND KANA CONVERSION: 
EBCDIC-US, EBCDIC-ASCII, EBCDIC JAPAN, etc. 
CHARACTER SPACING: 
CPI 

LINE SPACING: 
LPI 

MAXIMUM LINE LENGTH: 
Number of characters 
PAGE LENGTH: 
Number of lines 
TOP MARGIN: 
LEFT MARGIN: 

NUMBER OF LINES TO BE FED AT AUTOMATIC 
LINE FEED: 

NUMBER OF LINES TO BE FED AT AUTOMATIC 
CARRIAGE RETURN: 

EFFECTIVE POSITION OF PAGE BREAK COM- 
MAND: 

At beginning of line or at any position 
PRINTING OF BLANK CHARACTERS AFTER PAGE 
BREAK COMMAND: 
On, Off 

PRINTING OF UNDEFINED KANJI CODE: 
Not displayed or displayed 



DELETION OF BLANK LINES 
On, Off 
OCR-B FONT: 
Valid or invalid 
S FONT TYPE: 
FONT SIZE: 
SPOOL TIMER VALUE: 
NUMBER OF PAGES PER SPOOL UNIT: 
The print setting information of the host terminal printer 
10 emulator is passed from the WYSIWYG system to the host 
terminal printer emulator at the terminal side. Information 
specifying the print format is also appended to the form data, 
but this format information is the same as the print setting 
information that the host terminal printer emulator has. 
15 However, if there is any format information not carried in 
the form data supplied from the host computer, the format 
information is supplemented by the print setting information 
that the host terminal printer emulator has. 

FIG. 5 is a diagram for explaining a preview processing 
20 flow. Prior to the processing of step 102, the following 
processing is performed. When the preview request from the 
general application is received, the WYSIWYG system 
sends a printer driver information inquiry to the host termi- 
nal printer emulator (referred to as TMi) at the terminal 
25 specified by the preview request. Upon receiving the printer 
driver information inquiry, the host terminal printer emula- 
tor TMi at the terminal sends the printer driver information 
to the WYSIWYG system. The printer driver information 
includes the printer driver name, driver version information, 
30 and print setting information. The print setting information 
includes the print settings of the printer driver as well as the 
print settings of the terminal printer emulator. For simplicity, 
it is assumed here that the host terminal printer emulator 
TMi at the terminal side is running under the UNIX OS. 
35 In step 102, the WYSIWYG system checks to see if the 
printer driver (referred to as PDj) specified by the received 
printer driver information is contained in the emulating 
environment (the UNIX emulating environment) corre- 
sponding to the host terminal printer emulator at the terminal 
40 to which inquiry was sent; if the answer is YES, the process 
proceeds to step 106, but if the answer is NO, the process 
proceeds to step 104. 

In step 104, the WYSIWYG system sends a printer driver 
file acquisition request to the host terminal printer emulator 
TMi at the terminal. Upon receiving the printer driver file 
acquisition request, the host terminal printer emulator TMi 
at the terminal sends the printer driver file it is using to the 
WYSIWYG system. 

In step 106, the WYSIWYG system sets the print settings 
of the printer driver PDj contained in the UNIX emulating 
environment to match the printer settings of the printer 
driver PDj at the terminal, and likewise, sets the print 
settings of the host terminal printer emulator TMi contained 
in the UNIX emulating environment to match the print 
settings of the host terminal printer emulator at the terminal. 

In step 108, the WYSIWYG system processes the form 
data appended to the preview request in the UNIX 
environment, and returns the resulting print preview to the 
general application that originated the request. 
60 In step 110, the operator of the host computer checks the 
print preview to determine whether it matches the desired 
printing result. If it does, the operator performs an operation 
to store the current print settings in the print setting storing 
section, and ends the preview process; otherwise, the pro- 
65 cess proceeds to step 112. 

In step 112, the operator performs an operation to modify 
the print settings of the print driver PDj and/or the print 
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'T^Mki ihe WYSIWYG system sends a prinlei drivei 
averted « it 10 Ihe host tem.in.1 pn«« ««« ™' » 

revest, the host terminal printer emulator TM, at the 
T "St WYSIWYG system sends a printer driver 

Sonheprmtsetungsoftheprinterdrivernrsusrngtothe 
°TfIG iThe print settings and the print request are 

C » do- £ 



the form data and the informatam concerning the 
jSant ^ the Ration output 

page The portions enclosed by the solid lines in FIG. 8 are 

^onTersignrficant advantages as 

(a) Paper wastage is reduced because of reduced possi 
bilitv of print errors. 

( b ) No strafn is imposed on communication traffic smce 
1 'the processing serves to reduce the number of times the 

t>rinter driver is loaded. 
(cySer size can be changed for each form even ^hen 
printing continuous-form paper using a standard printer 

(d'Sial printing is easy because the Pri^^TostT- 
matches between the host computer and the host tec 

Tl^Sl^n^^ * °th« specific forms 

rather than by the foregoing description and all 
« Sh "me" within the meaning and range of 
Svatnly of the claims are therefore intended to be 

embraced therein. 
What is claimed is: 
1 A computer system comprising: 
terminal equipment having a host terminal pnnter emu- 
lator and a printer driver; 

P c"use toe terminal equipment to perform printing, 
a preview processing section; 
emulating an operating system running at the host 
Snal printer emulator side and enabling the 
pZter driver to be run on the host computer, 
JKg the printer driver from the host terminal 

nrinter emulator side, and . 
JZg a print preview of material to be panted at 
the terminal equipment side, and 
a print setting storing section; and 
a communication line connecting the host computer and 

the terminal equipment. wherein the 

2 A computer system as claimed m claim 1, wherein me 

printttung'storing section stores pnnt setungs at the Ume 
a desired print preview is obtained. 
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, Accuser system as <^££^ 

among the pnnt f^^^ selected print set- 
storing section t ^°^ti emulator, 
ti^ to the hos ™^ ^ cllim 1, wherem: 
5 . Acomputer system * chum , ^ of 

print settings; and terminal 

Jpd^P»«^^ I SS£p of *e host 
printer emulator abou t the pn ^ ^ 

terminal printer emulaW^on P rf ^ que . 

if the print settings obtained 
tying are not appropriate selec » P ^ 

storing section <™^ tcI emulator, 
tings to the ho f ™S ndairnl.wherein P rmt 
6.Acomputersystemas cla niea ^ 25 

settings for the ^ ™ C^ 1 to * ^ ^ ^ 
printer driver are f^^al printer emulator. . 

side - . ^ readable by a host computer for 
g. According meninmreadabk y 

previewing a materia^ ^ and a printer driver, 
having a host terminal ^ in "^ for implemenung: 
said recording medium stonng a P«* at me 

anemulationfacflityemulaung nope ting ^ ^ 

~ on the host 

a S^Hty loading the pnnter driver from the host 
a trmin 8 al printer emulator side^nd 

a communicadonlme ~WP v comprising .. 

terminal printer emulator nda pm ^ ^.^ 

annitemulatmganoperaings^m ^ 

printer emulator side 
aunit previewing a ma teriaUc be pnn^ ^ ^ 

obtained. 



in a host computer carrying 
10 . Ametoodofptocessing m a ho^J^ ^ 

out da ta commumcahon v« a^ ^ prtater 6ID ulatot 

run on the host ^ te £ m6 nost ler minal printer 
loading the printer driver trom 

emulator side; ^ termina i equip- 

previewing a *^*£&S*« driv6r; ^ 

ment by using the load ed ^nffl r ^ 

downloading, to ^"1^ print preview is 
print settings at the ume 

obtained. readable by a host computer 

U. A recording mediu* £ da ™ a i m munication hne 
earrymg out data commumc^ 1 pnnter 

a program for implemenung: ^ ^ h t 

a facility emulatmg an ope £ o tQ ^ lhe 

terminal [pnnter ^^te host computer; . 

printer emulator side, d at , hc 

lator side, print settings at me 

printer driver; hoSt corap uter; 

a unit uploading a pnnter driver me 

and * tPttmes upon receiving a 

a unit changing .^^^ SquL as a result of 
printer driver ^"^ T ^ computer. 

U.Amethodofprocessmgin ^ 

printer driver; host ^puter; and 

uploading a printer d iver Me ieceiving 

changing the current P" D ' ™ le quest as a result of 
printer driver information^ Aange r q 
P a print preview ^^ZX ^ ^^ 

program for ta?^« 6 host compu , 6t , current print 

and the printer driver; ^ host 

a facility uploading a pnnter dnver 

puter. 
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ment side. ^Hable by a host computet 

16 . A recording me j"f —ication line JS 
carrying out daucomn^umc^on v! ^ 

with terminal equipment navmg 
emulator and a printer driver by. 

run on the host computer; 



wading Ote printer driver from the host terminal printer 
emulator side; equip . 

processing in the host computer. 
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